(1) Infection due to a special group of hamolytic bacilli.-He had seen up to the present time over two hundred of these cases, and in the great majority of instances this infection ran a very acute course; it was not infrequently mistaken for paratyphoid fever. This erroneous diagnosis might be explained to some extent, as the general clinical phenomena were often far in excess of the local symptoms due to inflammation of the urinary passages, at the onset of the illness. The course of the acute infection generally lasted from two to three weeks, in the majority of cases the patients made a complete recovery and the urine was free from the specific organism. Two fatal cases had occurred. and in one instance the infection became chronic.
The great differences between these infections and those due to the Bacillus coli were: (1) That they ran a more acute course as a rule, and were of longer duration; (2) that complete recovery usually occurred and the urine became free from the infective organism; and (3) that there was hypersensitiveness to specific vaccines. This group of bacteria had a superficial resemblance to paratyphoid bacilli, as they were slow lactose fermenters, formed blue colonies on litmus lactose agar, and cane sugar was unaffected. But indol formation was rapidly produced and active hinmolysis occurred.
A much smaller group of non-hoemolytic slow lactose fermenters was now under investigation but here we had indol formation and the serological reactions to decide the issue. In a small number of cases the same bacillus (hbmolytic type) as had produced the acute infection of the urinary passages was found in the feces. In spite of the very high temperature which might occur during the course of this disease, the bacillus had not been isolated from the blood-stream.
Patients suffering from this infection were found to be hypersensitive to vaccines if administered during the acute stages of the disease, or even until the temperature had become normal for two or three days. A complete return of all the clinical manifestations had occurred from small doses of specific vaccines administered during this period. Vaccines should not be administered until the temperature had been normal for several days, and in his experience in the majority of instances vaccines were not required.
(2) Infections due to Bacillus coli.-The work of Dudgeon, Bawtree and Wordley showed that colon bacilli infecting the urinary tract could be grouped into htemolytic and non-hEemolytic strains. The haemolytic group accounted for about 70 per cent. of cases in the male sex and about 30 per cent. in the female, although the percentage of hamolytic organisms was higher in women suffering from acute coli fever. With the non-haemolytic group the percentages among men and women were reversed. Rabbits were readily immunized by the hEemolytic group, but often with great difficulty by the non-hEemolytic bacilli.
It had long been suggested that Bacillus coli infections of the urinary tract were due to the presence of these bacilli in the fteces, but the proof, however, of ftecal infection was indefinite or absent. Many cases of Bacillus coli infection of the urinary tract had, however, been shown to be due to the same bacillus isolated from the urine and from the faeces. Herrold, in America, had confirmed these results of Dudgeon, Bawtree and Wordley; Bawtree in this country had also confirmed them, and, lately, similar results had been obtained on the Continent. Numerous observations had been made on the presence of coli agglutinins in the blood-serum of normal individuals and of those who had been, or were, subject to Bacillus coli infections. The antigens had been prepared from cultures of Bacillus coli isolated from urinary and feecal infections. Experience with these reactions suggested that a positive reaction of 1 in 100 indicated a Bacillus coli infection.
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From the results of the researches of the above-mentioned workers it was considered that an autogenous vaccine was always necessary for the treatnment of these infections, because, as already mentioned, the vaccine must be made from the infecting organism or otherwise no protection might he offered, and the same remarks applied to preventive inoculation. It was well to realize that it was difficult to immunize man and somnetimes animals with dead cultures of Bacillus coli given subcutaneously. If during vaccine treatment the patient's symptoms were aggravated from the autogenous vaccine, even when given in small doses, it was advisable to ascertain whether the infective process was held up at some point along the urinary tract, more especially in cases of unilateral pyuria. In his (Prof. Dudgeon's) experience rabbits showed little effect from intravenous inoculation of colon bacilli even in enormous doses, but if the organism was localized in the tissues, or held up, then abscess forniation or acute inflammation might occur. This was well shown when these bacteria were injected into the pleural cavity in rabbits.
For these reasons he advised that vaccine treatment should be withheld if it was found that the patient's temperature or symptoms were aggravated when the injections had been carried out with average doses. In his experience second or subsequent attacks of coli fever were due, with very few exceptions, to the same organism as incited the primary fever, in spite of the fact that the urine might have cleared. It was necessary to examine a few c.c. of urine before it was regarded as free from bacteria.
(3) Bacillus proteus.-Although froimi inexperience this organism had been regarded as non-pathogenic to man, it is well to realize that it may give rise to very acute infections, and the bacillus can then be recovered from the blood-streami. The temperature in some proteus infections reaches a very high level. The urine in proteus infections was alkaline, contains mucus and pus and often masses of triple phosphate with the nmucus. Vaccine treatment has often been found to be of definite value when the acute stage is over.
(4) Staphylococcus albus-.The presence of this coccus in large numbers in the urine, together with pus, was in his experience invariably associated with the presence of a calculus.
THE EXPERIMENTAL PRODUCTION OF INFECTIONS OF THE URINARY TRACT
BY THE COLON BACILLUS.
Dr. ELIZABETH LEPPER. IT is quite unnecessary for me to attempt to give this Section any complete account of the numerous investigations which have been made on the production of infections of the urinary tract. The classical work which has been done on this subject is well known to you. I will, therefore, deal only with a certain branch of this large subject of which I have had practical experience,-the production of infections of the kidney by means of the colon bacillus. It seemed to me that it might be of some interest to those of you who have not facilities for experimental work, to see lesions which had been produced by certain definite modes of attack.
When I looked through the literature before starting work on this subject, I came to the conclusion that in spite of apparently contradictory statements, the following two facts had been established: (1) That it is comparatively easy to produce lesions in a kidney by injections of organisms either into the blood-stream or into the ureter, provided that some obstruction of that ureter is produced at the same time; (2) that inflammatory changes of the substance of a kidney or its pelvis can be produced by the intravenous injection of bacilli alone, without the presence of obstruction to the outflow of urine. The occurrence of such lesions is, however, very uncertain, as is also the degree of severity and their localization. I could find no explanation as to why these two experimental methods should differ so much in their results. It seemed to me that if I could modify the technique in such a way as to set up only a temporary obstruction of the ureter and so produce only slight lesions in the kidney I might be able to find out why this factor of obstruction to the outflow of urine was so important. To this end I carried out some experiments in the following way.
A rabbit was anmesthetized, and the left ureter exposed through a lumbar incision. It was freed from the surrounding tissues and an aneurysm needle passed under it by means of which it could be lifted up into the wound. A piece of elastic band X in. wide was passed under the ureter and made to compress the lumen by being fixed tightly round the ureter by means of a pair of bull-dog forceps placed parallel with it. The wound was then covered with damp gauze.
An intravenous injection of bacilli was then given into an ear vein. The compression of frequency and pain up to the point of strangury in four to five hours; whereas copious draughts of water enabled him to hold his urine in comfort for two or three hours. This he said, supplied a method of controlling the symptoms during the acute stage. After suffering day and night for a whole month, he applied treatment on these lines to himself. Using a vaccine, he drank copiously until twenty-four hours after the first dose, when he withheld drink on each of two successive evenings until strangury occurred; a pint and a half of water was then taken as quickly as possible and gave relief in twenty minutes. This was repeated forty-eight and seventy-two hours after a second dose of vaccine, but caused less discomfort; and eight days from initiation of treatment cure was complete and permanent, as shown by the absence of symptoms and freedom of the urine from pus or albumin.
Mr. S. G. MACDONALD inquired of Professor Dudgeon as to the significance of the hlemolytic organism and what practical bearing it had on treatment. Professor Dudgeon said he had not found this organism in the intestinal tract except on rare occasions-where then was the source of infection ? In the recurring cases, with clear intervals, why did Professor Dudgeon state so dogmatically that the source of re-infection was some focus in the urinary tract ? It might equally, and possibly more likely, be a re-infection from the original source. The value of vaccines was not in recent acute infections, but in cases of recurring infection and chronic cases with exacerbations. In his (Mr. MacDonald's) experience acute infections of the Bacillus proteus were rare, the chronic proteus cases were more commonly terminal infections and often associated with carcinoma. He (Mr. MacDonald) agreed as to the association of staphylococcal infections and stone; in chronic staphylococcal infections it was doubtful whether nephrolithotomy was worth while; the stone was almost certain to recur.
With reference to Sir John Thomson-Walker's remarks as to acute bacterial infections, in which the urine was sterile, he (the speaker) said this also occurred with renal block, the continuance of which would be an indication for nephrotomy. He asked Sir John's opinion as to where hexamine splitting took place. Certainly the damaged kidneys of urinary obstruction seemed incapable of producing free formalin. He (Mr. MacDonald) said he was sceptical as to the value of renal lavage except in isolated cases; he had tried it extensively and could only record one persisting bacteriological cure-this was a case of ureteral obstruction by a pelvic tumour in which pyelitis continued after the pelvic tumour had been removed.
Professor DUDGEON (in reply) stated that by his methods infection of the urinary from the intestinal tract had been bacteriologically proved. Previous workers had suggested that the intestinal tract was the source of infection, but they failed to establish proof-positive evidence.
The reason for his dogmatic view that the bacillus isolated from the urine in subsequent attacks of coli infection, which he had proved to be the same as gave rise to the primary infection, must be lying dormant, was due to the fact that it was the same strain of bacillus.
If it was a re-infection from the intestinal tract it would be more than unlikely that the same strain would appear on each occasion. Further, in cases which were regarded as cured with clear urine the bacillus could not infrequently be obtained if several c.c. were employed for the examination.
Sir JOHN THOMSON-WALKER (in reply). The view has been expressed that in the cases of recurrent infection in which the urine is sterile between the attacks, there is some pocket in the kidney in which the bacteria lie dormant, and that this is supported by the fact that the same type of bacteria is found in each of the recurrent attacks.
This view does not appear to me to be tenable. No pockets exist naturally and no pathological saccules have ever been found. There is no reason why the same type of bacteria should not re-infect the urinary tract from the bowel on succeeding occasions. In the male, retained infections of the prostate and seminal vesicles with a sterile urine, are of course well recognized. In regard to the acute cases of infection in which the urine is sterile, there are two types of case. There is the case with infection of the kidney and renal pelvis where the outlet of the pelvis suddenly becomes blocked, and the urine, which previously contained pus and bacteria, clears up and becomes sterile while the symptoms of renal infection become more acute; and, secondly, there is the case in which a hEematogenous infection has affected the cortex of the kidney alone and eventually leads to the formation of perinephric abscess.
The type of urinary infection in stone has been mentioned. It is an interesting fact, for which I have found no explanation, that a pure infection with the Staphylococcus albus is very
